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Summary 
The Netherlands and Belgium have developed pulse fishing while looking for more ecologically 
sustainable fishing methods with lower costs for catching flatfish and brown shrimp. In pulse fishing, 
electric pulses are used to startle the target species from the seabed, after which they end up in the 
net. The technique can only be used by fishers with a derogation. Pulse fishing is subject of various 
debates during the run-up to the European decision-making process on the possible lift of the 
derogation (within the reform of the Technical Measures Regulation). Some stakeholders have 
concerns about the potential impact of pulse fishing on the ecosystem and about the extra competition 
between different métiers as a result of the introduction of pulse fishing. It is essential to take those 
concerns seriously, as they impact the outcome of the pulse fishing debate.  
 
In this report we made an inventory of stakeholders’ concerns. Written and online media were 
searched; meetings were held with Dutch small-scale and shrimp fishers (not using the pulse 
technique); and concerns expressed through other channels were collected. We assessed whether the 
concerns are addressed within completed or ongoing research. In case they are not included in 
existing programmes, we propose what could be done to take the concerns into consideration.  
 
Many concerns relate to direct effects of fishing with pulse on fish and benthic organisms. There are 
also many concerns on the indirect effects of exposure to pulse fields on normal functioning (e.g. 
reproduction, feeding) of (non-target) organisms that are exposed to pulse fields. Another category of 
concerns is management-related: stakeholders are concerned about the way fisheries managers deal 
with the introduction of a new (and more efficient) fishing gear. In the category ‘fleet behaviour’ an 
often expressed concern is the competition posed by Dutch fishers using a new and more efficient 
fishing gear. Also displacement of vessels is often mentioned: fishing vessels entering areas where 
they did not fish before switching to pulse fisheries.  
 
Most of the stakeholders’ concerns have already been covered by completed research or are part of 
ongoing research. The concerns that are not yet fully covered are: 1) visualization of direct effects of 
pulse fishing, by fishing in the wake of a pulse fishing vessel; 2) effects of pulse fishing on 
reproduction; 3) possible disadvantages for local fishers due to the arrival of pulse fishing vessels in 
‘their’ areas; 4) local depletion of target species sole due to increased fishing pressure in an area; 5) 
risks of overfishing of shrimp due to increased fishing efficiency. Not always the results of finalized 
research have been communicated effectively with stakeholders: this may have led to concerns that 
remain even though the answers are there. We recommend putting more effort into visualization of 
results and effects, in order to reach a larger audience.  
 
This research was carried out as part of the Policy Support Programme (Beleidsondersteunend 
onderzoek (BO) of the Ministry of Agriculture, Nature and Food Quality. 
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1 Introduction 
The Netherlands is looking for more sustainable and cost efficient methods for catching flatfish and 
brown shrimp and in this context fishers have developed pulse fishing. In the pulse fishery for flatfish 
electrical pulses instead of tickler chains are used to startle the target species from the seabed. In the 
pulse fishery for shrimp, thanks to electric pulses fewer bobbins need to be attached to the (shorter) 
bobbin rope that is used to startle shrimp from the seabed.  
 
Fishers who use the pulse gear are currently fishing based on a derogation. As part of the decision-
making process on whether or not to allow pulse fisheries, the impacts of the gear on the ecosystem 
will have to be investigated. To this end, a multi-annual international research programme is currently 
taking place, named Impact Assessment Pulse-trawl Fisheries. Every year, the intermediate results of 
this impact study are shared with national and international stakeholders. In the run-up to the 
European decision-making process on the possible lift of the derogation (within the reform of the 
Technical Measures Regulation) stakeholders have reiterated existing concerns and expressed new 
concerns about the potential impact of pulse fishing in various media.  
 
The objective of this project is to make an inventory of these concerns and update the research 
agenda. 
 
Currently, about 80 Dutch fishing vessels have a derogation for fishing with a pulse gear on either 
flatfish or shrimp. An ongoing research programme investigates effects of pulse fishing on the 
ecosystem (www.pulsefishing.eu). The programme is financed by the European Fund for Maritime 
Affairs and Fisheries. The International Scientific Advisory Committee (ISAC), chaired by Prof. Dr. 
Michel J. Kaiser, acts as peer-review committee for the Impact Assessment Pulse-trawl Fisheries. In 
addition, Wageningen Marine Research (WMR) carries out a project dedicated to communication on 
pulse fisheries and to analyses of logbook data from pulse fishing vessels (www.wur.nl and 
www.wur.nl/nl/Dossiers/dossier/Pulsvisserij-3.htm).  
 
The Impact Assessment Pulse-trawl Fisheries started in 2016 will end in 2019. The results should form 
the basis of in the European decision-making process on whether the derogation on pulse fishing can 
be lifted.  
 
In January 2018 the European Parliament (EP) voted for a ban on pulse fishing as a part of the 
revision of Technical Measures. With this voting, the EP determined its position for the trilogue with 
the European Commission, the Council of the European Union and the EP. This trilogue will deal with 
the reform of the Technical Measures Regulation, including the decision on whether pulse fishing may 
remain or whether it should be banned.  
 
Stakeholders from various countries have expressed concerns about pulse fishing. Some stakeholders 
have had the possibility to share those concerns during annual International Dialogue Meetings on 
Pulse Fishing. Stakeholder input from the first meeting in 2015 was used to inform the current multi-
annual research programme Impact Assessment Pulse-trawl Fisheries, that at the time was in proposal 
stage (Anon., 2015). During subsequent meetings, results of this ongoing programme are shared. 
Outside the setting of the annual stakeholder meetings, the same and other stakeholders expressed 
their concerns in other meeting fora and in the media.  
 
The Dutch Ministry of Agriculture, Nature and Food Quality (LNV), which funds the Impact Assessment 
Pulse-trawl Fisheries, feels it is important that stakeholder concerns are acknowledged and, where 
possible, are addressed as part of the decision-making process on pulse fisheries. In this context, LNV 
asked WMR to make a comprehensive overview of concerns and evaluate whether existing research 
programmes sufficiently address these issues. In case concerns are not yet addressed in existing 
research, WMR was asked to present proposals for additional research. 
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2 Assignment 
In this project, we made an inventory of concerns that have been brought up on (effects of) pulse 
fisheries since the last International Dialogue Meeting on Pulse Fishing in January 2017 (Steins et al., 
2017). These concerns may have been brought up formally or on written/online media.  
 
After the inventory, a recommended additional research agenda was formulated. We investigated 
whether the concerns could be incorporated in ongoing research or whether extra research activities 
are needed. For new activities, a rough cost estimate has been included.  
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3 Materials and Methods 
3.1 Inventory of concerns 
3.1.1 Approach 
From various sources we made an inventory of stakeholders’ concerns about pulse fishing. We did a 
scrutiny of online and written media; held two meetings with Dutch small-scale fishermen and shrimp 
fishermen on the topic; and looked into other sources (e-mails directed to Wageningen Marine 
scientists, a Special Request for ICES and a statement by Danish fisheries representatives). 
 
During the inventory we searched for concerns, which were categorised and counted by category. The 
defined categories were:  
- Ecology, direct effects  
- Ecology, indirect effects 
- Ecology, discards and bycatch 
- Ecology, bottom disturbance 
- Ecology, laboratory vs. field 
- Fish quality 
- Chemistry 
- Fleet behaviour, displacement of the fleet 
- Fleet behaviour, competition 
- Management 
- Pulse characteristics 
- Presentation 
 
A distinction was made between pulse fishing for shrimp and for flatfish.  
 
If a concern belonged to multiple categories, it was listed under both categories.  
3.1.2 Concerns expressed in the media 
A scrutiny of the media for concerns about pulse fishing was done for the period of November 2017 – 
April 2018 by searching printed and online articles gathered by WMR colleagues involved in the pulse 
fisheries debate. In addition, an online search was carried out using Google and Twitter with key 
words ‘pulse fishing’, ‘pulsvisserij’ and ‘pêche électrique’. All articles that were referred to were 
downloaded. 
 
Mainly media in the Dutch, English and French language were scrutinized. A few German and Spanish 
articles that were separately provided by other scientists were added to the list of media. 
3.1.3 Concerns expressed in meetings with Dutch fishermen 
Two meetings were held with Dutch small-scale fishers and shrimp fishers to give them an opportunity 
to ask questions and to express their concerns. The small-scale fishers were invited through a joint 
letter to their members by the national fishermen's organisations (Nederlandse Vissersbond and 
VisNed). All license holders of the shrimp fisheries got an invitation by letter from the ministry. Both 
meetings were held at a time and location that was easily accessible for the fishers (Ijmuiden for the 
small-scale fleet and Harlingen for the shrimp fleet). The attending fisheries scientists prepared a 
presentation to inform the attendees on the ongoing Impact Assessment Pulse-trawl Fisheries. 
 
The first meeting took place on the 16th of March 2018 with small scale fishermen. Thirteen people 
representing the fishers were present: both practising fishers (gill netters and commercial anglers) 
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and representatives. Two fisheries scientists and one representative of the Ministry of Agriculture, 
Nature and Food Quality (LNV) were present. The minutes of this meeting – in Dutch – are included in 
this report as Annex 1.  
 
The second meeting took place on the 6th of April 2018 with shrimp fishers. Twenty three people 
representing the fishers were present: both practising fishers and representatives. Five fisheries 
scientists (3 from WMR, 1 from Wageningen Economic Research (WEcR) and 1 from the Belgian 
fisheries research institute ILVO) and three representatives of LNV were present. The minutes of this 
meeting – in Dutch – are included in this report as Annex 2. 
 
All concerns mentioned in the minutes were added to the list of concerns by category.  
3.1.4 Concerns in other sources 
WMR scientists received e-mails from stakeholders containing concerns about effects of pulse 
fisheries. Those concerns were added to our list of concerns by category. 
 
France requested the International Council for Exploration of the Sea (ICES), in 2016, to: “review the 
work of SGELECTRA and IMARES and to provide an updated advice on the ecosystem effects of the 
pulse trawl, and especially on the lesions associated and mortality for targeted and non-targeted 
species that contact or are exposed to the gear but are not retained on board, with special reference 
to those species covered by the Natura 2000 Directives, and on Natura 2000 habitats.” (ICES, 2016) 
We identified the concerns mentioned in this special request and added them to our list.  
 
In October 2017, a round table meeting was held between fisheries, science and government 
representatives from both France and the Netherlands. The meeting dealt specifically with pulse 
fisheries. Minutes of the meeting, written by the participating WMR scientists, were confidential. 
Nevertheless, the concerns that were described in these minutes could be used for the inventory 
carried out for this report.  
 
On the 14th of October 2017 a question and answer session was held with several elasmobranch 
experts present in Amsterdam (the Netherlands) for the European Elasmobranch Association Annual 
Scientific conference. The aim of the session was to give the experts the opportunity to learn about 
the current research carried out on pulse fishing and give them the opportunity to pose questions to 
the lead scientist of the project who gave a detailed presentation on the research carried out in the 
past and planned for the coming years. The questions asked were included in our inventory. 
 
Finally, concerns mentioned in a statement of the Danish Fishermen Producer Organisation (DFPO) on 
pulse fishing for shrimp were included in our inventory.  
3.2 Knowledge gaps according to ICES WGELECTRA 
The International Council for Exploration of the Sea (ICES) has a working group tasked with examining 
the effects of electric fishing on the marine environment (reduction of by-catch, impact on bottom 
habitat, impact on marine fauna, energy saving and climate related issues), in view of current 
technical developments on electrical fishing. This working group, WGELECTRA, is co-chaired by 
Adriaan Rijnsdorp (WMR) and Maarten Soetaert (ILVO). More information on this group can be found 
on http://www.ices.dk/community/groups/Pages/WGELECTRA.aspx.  
 
In April 2018 the working group convened in the Netherlands and identified knowledge gaps on (the 
effects of) pulse fishing. For the purpose of this report, we included those knowledge gaps in a table 
and added information on the extent to which the knowledge gaps are covered in ongoing research.   
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3.3 Recommended Additional Research Agenda 
The total list of concerns derived from the various sources was discussed in a workshop with seven 
scientists from Wageningen Marine Research and Wageningen Economic Research. Based on expert 
judgment the participants of the workshop assessed for each of the concerns whether they were 
covered by completed or ongoing research. In case concerns were not or partly covered, the 
established whether they could be answered by adjusting ongoing research or whether new research 
would be required.  
 
All concerns that required extra research were included in a proposed additional research agenda. For 
each proposed research, the participants roughly estimated the costs and time needed to carry out the 
research.  
3.4 Question ranking by the ISAC 
The International Scientific Advisory Committee (ISAC) coordinated a self-assessment of the extent to 
which the Impact Assessment Pulse-trawl Fisheries addresses the questions of stakeholders raised as 
part of the stakeholder consultation exercise. This resulted in a list of questions on pulse fishing (see 
Annex 5). This list was sent to about 80 international stakeholders that had been attending the 
International Dialogue Meeting in January 2017, whom were asked to prioritize the research 
questions. Ranking could be done by category: bycatch, ecosystem, management and socio-
economics.  
 
There were only 12 respondents (~15%), meaning that no representative conclusions can be drawn 
from the results. It does, however, give an indication of what stakeholders think is important.  
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4 Results 
4.1 Inventory of concerns 
The inventory of concerns resulted in a table with the number of concerns by category, with frequency 
of occurrence by source (Table 1). Some expressed concerns belonged to multiple categories: in those 
cases they were copied and included in the list of concerns twice. The original 141 concerns are 
included in Annex 3.  
 
In printed and online media (November 2017-April 2018), we identified a total of 87 concerns on 
pulse fishing. The minutes of the two meetings with Dutch fishers (Annex 1 and 2) contained 
another 25 concerns. In other sources we identified 29 concerns: 7 in e-mails sent to WMR staff; 5 
in Special Requests to the International Council for Exploration of the Sea (ICES); 2 in the minutes of 
the round table meeting between French and Dutch fisheries, science and government; 14 in the 
question and answer session with elasmobranch experts; and 1 in an expression of concern by the 
Danish Fishermen Producer Organisation (DFPO) in February 2018.  
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Table 1 Concerns on pulse fishing by category 
Based on printed and online media between November 2017 and April 2018, meetings with fishermen and other sources. The individual concern numbers are split up by gear type: pulse 
trawl for flatfish, for shrimp or both. The numbers in the final three columns correspond to the concerns listed in Annex 3.  
Category Concern Source Concern numbers 
  (frequency) Flatfish Shrimp Both 
Ecology What is the direct effect of pulse on fish and benthic organisms? Media (25),  
Meetings (7),  
Other (9) 
1, 15, 53, 54, 55, 56, 57, 58,  
60, 61, 62, 66, 87, 88, 89, 101, 113, 
115, 120, 122, 124, 126 
91, 102 2, 3, 4, 10, 11, 13, 14,  
37, 47, 48, 49, 50, 51,  
84, 86, 90, 112 
 What are indirect effects of pulse on organisms that have not been 
killed, but may have undergone negative impulses for their functioning 
(e.g. ability to reproduce)? 
Media (16),  
Meetings (5),  
Other (11) 
33, 35, 36, 37, 115, 117, 118, 119, 
121, 124, 125, 127 
91 3, 4, 7, 8, 10, 32, 38, 39,  
40, 41, 42, 50, 52, 65,  
74, 84, 85, 111, 112 
 How many discards and bycatch is there in pulse fisheries? Media (3) 19, 20  59 
 What bottom disturbance is caused by pulse fisheries?  Media (4),  
Meetings (2), 
Other (1) 
16, 17, 18, 46, 127 
 
 7, 108 
 How do results from laboratory research translate into what happens in 
the field?  
Media (1)   63 
Fish Quality Is the quality of fish caught with pulse different from fish caught with 
traditional beam trawl?  
Media (3) 43, 44, 45   
Chemistry What is the chemical effect of pulse in the sea water or sea bed? Media (4)   24, 25, 42, 85 
Fleet behaviour Is pulse fishery carried out in areas where they did not fish before? Has 
the area where they moved to not been fished before? What is the impact 
of the displacement? 
Media (4),  
Other (3) 
26, 27, 28, 29, 30, 31, 123   
 How does pulse fishing compete with other fisheries? Do the other 
fisheries have a disadvantage due to the presence of pulse fishers 
because of (local) depletion of the stock?  
Media (8),  
Meetings (5), 
Other (1) 
15, 21, 22, 23, 70, 92, 93, 94,  
96, 97, 106, 107, 114 
 95 
Management How does fisheries management deal with the introduction of a new 
(and more efficient) fishing gear? Avoid overfishing; avoid appearance of 
commercial fishing under the disguise of science. How do we make sure 
that the allowed pulse characteristics are not changed by fishermen, in 
order to increase catch efficiency? 
Media (18),  
Meetings (4), 
Other (1) 
 33, 38, 104 5, 6, 9, 12, 64, 67, 68, 69,  
76, 77, 78, 79, 80, 81, 82,  
83, 100, 103, 109, 110 
Pulse characteristics What are key characteristics; How do they influence the direct and 
indirect effects?  
Meetings (2),  
Other (3) 
  71, 72, 73, 105, 116 
Presentation Can we find ways to improve how we get messages on research outcome 
across to stakeholders by improving visualization of effects/results?  
Media (1) 75   
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4.2 Knowledge gaps according to ICES WGELECTRA 
The ICES WGELECTRA, co-chaired by Adriaan Rijnsdorp (WMR) and Maarten Soetaert (ILVO), works 
on improving knowledge of the effects of electrical or pulse fishing on the marine environment. In April 
2018 the working group had a meeting and identified knowledge gaps on (the effects of) pulse fishing 
(Table 3).  
 
 
Table 3 Knowledge gaps according to WGELECTRA on pulse fishing, with additional 
information on the status of the research by category (last column).  
Source first two columns: ICES WGELECTRA Report 2018, Chapter 15.  
Category  Status 
Lab vs field Extrapolating results from laboratory experiments to the 
field. Further research should be focused on advancing the 
mechanistic understanding of how electrical stimuli affect 
marine life. Field studies remain important because effects 
that are not visible during laboratory experiments might still 
appear in the dynamic environment of the sea where 
multiple, variable and complex interactions may arise. 
This is the core 
of the 
multiannual 
research 
programme 
Sub-lethal effects Effects on young life stages and in the reproductive phase 
need further investigation. When assessing these effects, not 
only mortality, but also parameters including growth and 
development, behaviour, stress and disease resistance need 
to be taken into account. 
Disease - One might hypothesize that exposure to electrical 
pulses may weaken an organism’s physiological condition or 
immune system or alter its morphology, rendering it more 
susceptible to infectious or noxious agents. 
No research 
planned 
Behaviour There are no studies that examined long time effects on the 
behaviour or interaction of exposed animals nor potential 
attraction or repulsion to repetitive electric pulse stimulus. 
Attraction and 
repulsion are 
studied 
Long term effects 
on individuals 
Little is known about the long-term impacts on organism 
fitness for either fishes or benthic invertebrates. Particular 
gaps include: 
- Whether exposure to the pulse impacts reproductive 
capacity 
- Whether any injuries occurring in early life stages could 
cause developmental problems in juvenile and adult 
invertebrates and fish 
- Whether pulse trawling affects growth 
- Whether short term behavioural responses to pulse 
trawling translate into longer-term effects on energetics 
and fitness   
No research 
planned 
Population and 
Ecosystem 
consequences 
Electric fields may penetrate into the sediment, potentially 
affecting benthos that live below the penetration depth of 
tickler chains. The effects of pulse exposure are not yet fully 
understood and the combined effects have not been studied 
yet.  
 
Trawling will impact different functional groups. However, 
there are still a number of evidence gaps on effects of pulse 
stimulus on the biogeochemistry of the benthic ecosystem, 
which will need further study. There are no studies on the 
Studied in WP3 
and WP4 of the 
multiannual 
research 
programme 
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impact of pulse trawling on broader ecosystem functioning 
such as bentho-pelagic coupling, trophic function, habitat 
provisioning or ecological connectivity. 
 
There is currently no information on the potential for changes 
in the distribution of species populations caused by the 
fishing activity of pulse trawlers. There is the possibility for 
movements of populations based either on their avoidance 
of, or attraction to pulse trawling activity, and this should be 
investigated. 
Effects on sole 
stock 
A change in the distribution of fishing effort with the 
transition from beam to pulse trawling has been identified. 
There has been an intensification of fishing activity in small 
areas in the southern North Sea, in areas most profitable for 
pulse trawls, i.e. with highest sole catches. The impact of the 
changed distribution in fishing effort on the population 
dynamics of sole should be investigated, taking account of 
the stock structure and the connectivity between nursery and 
spawning grounds. 
A research 
proposal is 
being prepared 
Welfare The welfare of target and non-target marine organisms were 
not taken into account and this remains an issue that needs 
to be considered in future research. 
No research 
planned 
4.3 Question ranking by the ISAC 
The list of questions on pulse fishing as composed in the coordinated action by the International 
Scientific Advisory Committee (ISAC) was ranked according to importance (as expressed by the non-
representative 12 respondents). The number of votes by question is included in Annex 4. Below, we 
list the questions with the most votes by category:  
 
- Bycatch:  
o What is the mortality of the different target and by-catch species that have been in 
contact with the gear but have escaped, for beam trawl with tickler chains and beam 
trawl with pulse? (8 votes) 
o What are the effects on non-target, non-commercial fish species from all types of pulse 
trawling? (For example effects on sandeel, gobies, dragonets, elasmobranchs or other 
characteristic species in areas that are pulse fished?) (8 votes) 
- Ecosystem: 
o What are the long-term effects on populations of plants and animals living in and on the 
seabed (including mortality over longer time, reproduction, juvenile stadia and growth) in 
areas that have a been exposed to pulse fishing for years? (7 votes) 
- Management:  
o Pulse gear is lighter than conventional gear this has caused a displacement into other 
areas (inshore), is there a way to research detrimental effects that this has had 
afterwards? (6 votes) 
- Socio-economic: 
o How can experimental fisheries be regulated in such a way that a new fishery is truly 
experimental until it is proven to not have detrimental effects? (8 votes) 
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4.4 Observation 
While carrying out the inventory for this report, it became clear that many of the concerns raised 
could already be answered by using completed research. This indicates that much of the already 
available information and knowledge on pulse fishing and its effects has not reached the stakeholders.   
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5 Recommended additional research 
agenda 
5.1 Completed and ongoing research 
5.1.1 Introduction 
Before recommending required additional research, we first go into what research has already been 
completed or is ongoing. This overview is included to make it possible for the reader to know which 
kinds of research have been carried out. It gives an idea of where to look for answers in relation to 
specific topics.  
5.1.2 Overview by ICES WGELECTRA 
ICES WGELECTRA included an extensive overview of all research carried out so far in their 2018 report 
(ICES, 2018: Annex 4). A summary table of that overview is included as Annex 5 to this report. For 
more detail, we refer to Annex 4 of the ICES report.  
 
In short, research has been carried out on: 
- Catch composition: catch efficiency and bycatch; 
- Fishing effort: trends in overall effort, local competition and fuel costs; 
- Mechanical impact: seabed disturbance; 
- Discards survival in flatfish fisheries with pulse trawl; 
- Effects of pulse on various species: internal/external damage, mortality, reproduction, swimming 
behaviour, prey detection, feeding behaviour, (delayed) egg production. 
5.1.3 Sustainability Score Card: pulse trawl vs. tickler chain trawls  
Wageningen Marine Research carried out a preliminary assessment of the reduction of the ecological 
and environmental impacts of the tickler chain beam trawls by introduction of pulse trawls in the North 
Sea fishery for sole and plaice (Rijnsdorp, 2018). In this assessment, the scientific knowledge on 
various topics relevant to the comparison between tickler chain trawls and pulse trawls was evaluated. 
The evaluation was based on a number of environmental, ecological and fisheries management 
criteria, and evaluates the strength of the scientific evidence and its uncertainty. The assessment was 
based on the review and synthesis of the scientific knowledge by ICES WGELECTRA in January 2017 
(ICES, 2017) and additional information that became available in 2017 (Desender, 2018; van der 
Reijden et al., 2017; Polet et al., 2017).  
 
A result of this preliminary assessment was the table in Annex 6: a ‘sustainability score card’, 
including references to relevant reports and papers. A full assessment can be done once the ongoing 
impact assessment is finalised in 2019 (see section 5.1.3).  
 
Information is included in the scorecard on impacts on: 
- Environment: CO2 emissions, seafloor disturbance, pollution; 
- Benthic ecosystem: benthic biomass, ecosystem functions;  
- Marine organisms: fractures or haemorrhages (due to pulse or catch process), skin lesions/scale 
loss, discard survival, development and growth of eggs and larvae, mortality of invertebrates, 
behaviour; 
- Management of commercial stocks: species selectivity, size selectivity, discards (fish, benthos), 
risk of overfishing; 
- Socio-economic: competition with other fishing fleets.  
 Wageningen Marine Research report C106/18 | 17 of 56 
 
5.1.4 Impact Assessment Pulse-trawl Fisheries (IAPF): ongoing research 
Ongoing research is mainly carried out in the Impact Assessment Pulse-trawl Fisheries as introduced 
in chapter 1. This programme consists of 4 Work Packages (WP):  
 
WP1: Modelling the effects of pulse stimulation on marine fish and invertebrates  
WP1 focuses on modelling the effects of electric stimulation on marine organisms, using a combination 
of controlled laboratory studies and field observations of damage that occurs in fish sampled aboard 
trawlers. This WP tries to answer the question on how fish (and invertebrates) interact with the 
electric field of the pulse trawl. In bullets, the main objectives of this WP are: 
1. A model-framework for simulating spatio-temporal characteristics of electrical fields generated 
by pulse fishing gear in different environments. 
2. A model-framework for linking external electrical fields to internal current flow in animals 
differing in size, shape and electrical properties. Fine tuning of the model frame work depends 
on data gathered in experiments that will be done in cooperation with Flanders Institute for 
Agricultural and Fisheries Research (ILVO) and Wageningen Marine Research (WMR) 
3. Report on susceptibility of marine invertebrates to electrical pulses. Susceptibility concerns both 
survival and behavioural effects. 
4. Report on behavioural responses in different groups of fish, both electroreceptive and non-
electroreceptive, to low amplitude electrical pulses. 
5. A model framework for numerical simulations of pulse fishing effects; specificity of catches, 
bycatches and potential collateral damage. 
6. Report on damage in target and bycatch species in commercial electrical fishing, on the basis of 
X-ray photographs.  
 
WP2: Differential effects of electrical pulse and conventional beam trawl fisheries on 
sediment biogeochemistry  
WP2 examines the effects of pulse fishing on the benthic ecoystem and the ecosystem services 
(biogeochemical cycling) provided by sediment fauna. The main objectives in this WP are: 
1. Conduct a field study in cooperation with the Dutch fishing industry comparing the short term 
impacts of electric pulse trawling and conventional beam trawling on the benthic ecosystem. 
2. Conduct a field study experimentally assessing the immediate effects of electrical stimulation 
and physical perturbations on benthic biogeochemical parameters.  
3. Conduct a field study assessing the long-term effects of electric pulse trawling on the benthic 
ecosystem.  
4. Create predictive mechanistic models on how ecosystem functioning is affected by pulse 
trawling and tickler chain trawling. 
 
WP3: In WP3 the work from WP1 and WP2 will be integrated, together with a fleet dynamic module 
reproducing fleet behaviour. A dynamic state variable model will be used to look at the association 
with habitat of pulse trawl and tickler chain beam trawl as it may be that the pulse trawl has access to 
another range of habitats than the tickler chain beam trawl. The main objectives in this WP are: 
1. Develop a predictive model of the distribution of pulse trawl and beam trawl vessels in relation 
to the density of their target species and the distribution of sea bed habitats; 
2. Develop a predictive model of the impact of pulse trawling and beam trawling on the benthic 
ecosystem; 
3. Estimate the proportion of the catch of pulse trawls that is injured by the exposure to 
electrical stimulation. 
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WP4: Impact Assessment 
This WP involves the integration of the different parts of the programme. The objectives are:  
1. The fleet dynamic model developed in WP3 will be used to predict the spatial distribution of 
fishing effort of the Dutch fleet targeting sole using either the conventional beam trawl or 
using the pulse trawl. This will be done at the scale that is appropriate to estimate the impact 
of both gear types on the benthic ecosystem.  
2. The sensitivity of the effort allocation patterns for the input parameters will be explored. Effort 
allocation patterns will be compared to the observed distribution patterns to test the validity 
of the model predictions.  
3. Modelled effort distribution maps will be overlaid with distribution maps of biota to estimate 
impact for a selection of fish species and benthic invertebrates and maps of benthic functional 
groups, given the sensitivity of the biota estimated in WP1 and WP2.  
4. Expected output (i) population level estimates of injuries for a number of fish species; (ii) 
estimate of discards in the beam trawl and pulse fishery when harvesting the available sole 
quota; (iii) estimate of the impact on the benthic ecosystem functioning. The above results 
will be integrated with results from other relevant studies which have been conducted in 
parallel with the current project. 
 
In summary, there is ongoing research on: 
- Susceptibility of marine invertebrates to electrical pulses (survival and behavioural effects); 
- Behavioural response in fish (electroreceptive and non-electroreceptive) to electrical pulses; 
- Injuries in the catch in commercial pulse trawl fishing; 
- Effects of pulse fishing on the benthic ecoystem and the ecosystem services (biogeochemical 
cycling) provided by sediment fauna: short term and long term impact; 
- Fleet behaviour in relation to density of target species and habitat distribution (effort allocation, 
exposure of habitats and species to fisheries);  
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5.2 New research questions 
In the previous paragraph we reported on all completed and ongoing research. Many concerns that are 
raised are covered by this research: these are labelled with a green colour in Annex 3. There are 
several concerns that are not yet fully covered (labelled orange in Annex 3) or not covered at all 
(labelled red in Annex 3) and that need additional research in order to follow up on them (Table 5).  
 
Table 5 Recommended additional research agenda pulse fishing 
Issue Concern 
numbers 
Proposed Research Cost 
estimate 
Time 
span 
 Annex 3    
Fishers asked for a 
research in which direct 
effects of pulse fishing on 
the seabed community 
are made visible. 
2, 58, 62, 
84, 86, 87, 
102 
Fish in the wake of a pulse fisher to 
demonstrate the direct effects. Direct 
observation by fishers, guided by 
scientists. Both for pulse fishing on and 
on flatfish shrimp. 
(This research is planned to take place 
at the end of 2018.) 
< 50.000 
euro 
< 3 
months 
What are the effects of 
pulse fishing on 
reproduction? 
39, 40, 42, 
52, 65, 125 
Study the effects of pulse on sole 
gonads and eggs in the laboratory. Use 
the results to translate those to effects 
on other species where possible. 
< 125.000 
euro  
< 1 
year 
Effect of the increase in 
pulse fishing on the 
dynamics of local stocks 
in the southern North 
Sea and eastern Channel.  
9, 12, 15, 
107 
A study of the effect of fishing on the 
dynamics of local sole populations 
including (i) tagging experiment to 
quantify the seasonal movements of 
sole of different spawning stocks in 
the southern North Sea and eastern 
Channel; (ii) modelling study of the 
spatial dynamics of local stocks; (iii) 
modelling the effects of fishing on the 
dynamics of the local stocks.  
< 200.000 
euro 
< 2 
years 
Competition: Do local 
fisheries have a 
disadvantage due to 
pulse fishers arriving in 
the fishing area? 
21, 22, 23, 
26, 27, 28, 
30, 31, 92, 
93, 94, 96, 
97, 104, 113, 
114 
Study to what extent the transition to 
pulse fishing has resulted in an 
increase in local fishing pressure, and 
compare economic data from local 
fishers before and after the arrival of 
pulse fishers. International research on 
changes in spatial patters by fleet 
(VMS data) and on economic 
information by fleet (logbook and 
auction data). 
< 75.000 
euro 
< 6 
months 
Does pulse fishing for 
shrimp increase the risk 
of overfishing of 
shrimp? 
5, 6, 33, 38, 
104 
Does higher catch efficiency lead to 
higher risk of growth overfishing of 
shrimp? Comparing efficiency of 
shrimp fishers using pulse trawl versus 
traditional shrimp trawl with a logbook 
programme for comparing CPUE data. 
The consequences for management 
and implications for the HCR should be 
taken into account. 
< 75.000 
euro 
< 1 
year 
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6 Recommendations 
This study envisaged to carry out an inventory of concerns that are not covered by completed or 
ongoing research. The assessment whether a concern was covered and whether additional research 
was needed, was based on expert judgment. We did not do an extensive gap analysis for each of the 
concerns in which we checked which research (partly) covered the concern. Neither did we aim to 
answer to all concerns. If a more detailed approach is desired, that should be carried out in a more 
extensive study.  
 
We advise the Ministry of LNV to involve the ISAC and, where possible, the stakeholder community in 
their decision-making process in relation to commissioning further studies based on this report. 
 
We also recommend increasing efforts in making information more accessible and understandable for 
a larger audience. To this end, we could invest in visualisation of effects and results through 
infographics, videos and photos.  
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7 Quality Assurance 
Wageningen Marine Research utilises an ISO 9001:2008 certified quality management system 
(certificate number: 187378-2015-AQ-NLD-RvA). This certificate is valid until 15 December 2018. The 
organisation has been certified since 27 February 2001. The certification was issued by DNV 
Certification B.V.  
 
Furthermore, the chemical laboratory at IJmuiden has NEN-EN-ISO/IEC 17025:2005 accreditation for 
test laboratories with number L097. This accreditation is valid until 1th of April 2021 and was first 
issued on 27 March 1997. Accreditation was granted by the Council for Accreditation. The chemical 
laboratory at IJmuiden has thus demonstrated its ability to provide valid results according a 
technically competent manner and to work according to the ISO 17025 standard. The scope (L097) of 
de accredited analytical methods can be found at the website of the Council for Accreditation 
(www.rva.nl). 
 
On the basis of this accreditation, the quality characteristic Q is awarded to the results of those 
components which are incorporated in the scope, provided they comply with all quality requirements. 
The quality characteristic Q is stated in the tables with the results. If, the quality characteristic Q is 
not mentioned, the reason why is explained.  
 
The quality of the test methods is ensured in various ways. The accuracy of the analysis is regularly 
assessed by participation in inter-laboratory performance studies including those organized by 
QUASIMEME. If no inter-laboratory study is available, a second-level control is performed. In addition, 
a first-level control is performed for each series of measurements. 
In addition to the line controls the following general quality controls are carried out: 
 Blank research. 
 Recovery. 
 Internal standard 
 Injection standard. 
 Sensitivity. 
 
The above controls are described in Wageningen Marine Research working instruction ISW 2.10.2.105. 
If desired, information regarding the performance characteristics of the analytical methods is available 
at the chemical laboratory at IJmuiden. 
 
If the quality cannot be guaranteed, appropriate measures are taken. 
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Annex 1 Minutes of an information meeting 
on pulse fisheries with Dutch 
fishers using passive gears 
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Annex 2 Minutes of an information 
meeting on pulse fisheries with 
Dutch shrimp fishers  
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Annex 3 Total list of concerns, including 
type of source and category 
Concerns that were identified in different sources: media, meetings with Dutch fishermen, or other (e-
mail; France’ request to ICES to advise on the ecosystem effects of the pulse trawl; round-table 
meeting between fisheries, science and government representatives from both France and the 
Netherlands; question and answer session with elasmobranch experts; statement of the Danish 
Fishermen Producer Organisation). Colour code: green means that the concern is covered by 
completed or ongoing research; orange concerns are partly covered; and red concerns are not 
covered.  
  
Nr Concern Source Category 
24 What is the chemical effect of pulse: on oxygen and nutrients Media Chemistry 
25 Electrifying  saltwater  and organic  material  is  known  to  
produce  harmful  by-products  such  as  chlorine  and  heavy  
metals.  
Media Chemistry 
42 The  technique’s  impact  on  eggs,  juveniles,  plankton,  water  
chemistry  and  electro-sensitive  species  likes  sharks  and  
rays  has  yet  to  be  properly  studied. 
Media Chemistry 
85 There  is  a  lack  of  research  available  on  the  impact  of 
pulse trawling  on ecological  processes  of  the  seafloor  
community,  such  as  nutrient  cycling, microbial  assemblages  
and  biogeochemistry.   
Media Chemistry 
7 Pulse fishing damages seafloor, young fish, shellfish and 
invertebrates. "massacre under water" 
Media Ecology - Bottom 
Disturbance 
16 Is bottom disturbance by pulse less than by traditional beam 
trawl?  
Meetings Ecology - Bottom 
Disturbance 
17 Pulse trawlers extracting flatfish still use a thick cable (the 
footrope) that drags across the bottom, so the physical damage 
they cause remains extremely high 
Media Ecology - Bottom 
Disturbance 
18 The Dutch pretend that their pulse gears of hundreds of kilos 
and 12 meters width hoover above the sea bottom and do not 
touch it. There is not enough evidence that there is hardly a 
physical impact of pulse on the seafloor 
Media Ecology - Bottom 
Disturbance 
46 Industrial electric pulse trawlers plough up the seabed, 
indiscriminately electrocute all marine life and discard up to 
60% of their catch 
Media Ecology - Bottom 
Disturbance 
108 Bottom disturbance research is carried out in a small area 
(Vlakte van de Raan). Isn't that area too small for such 
research? Why is that area chosen? 
Meetings Ecology - Bottom 
Disturbance 
127 What are long term effects on fish reproduction and functioning 
of the seafloor habitat? Long term monitoring is needed 
Other Ecology - Bottom 
Disturbance 
1 What happens with the benthos when the pulse fishers move 
out of the mud grounds as agreed under the voluntary 
exclusion zoning? 
Other Ecology - Direct 
Effects 
2 Is every organism in the wake of the pulse gear dead? How is 
that measured?  
Meetings Ecology - Direct 
Effects 
3 What is the effect of pulse on food for seabass (zandspiering)? Meetings Ecology - Direct 
Effects 
4 Does the technique transform the ocean into a desert? Media Ecology - Direct 
Effects 
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Nr Concern Source Category 
10 Pulse fishing creates a massacre in the sea and will change the 
seafloor into a desert 
Media Ecology - Direct 
Effects 
11 Pulse fishery is non-selective and threatens all organisms at the 
sea bottom 
Media Ecology - Direct 
Effects 
13 Possibly lethal effect of pulse on non-commercial species 
(slakdolf, pitvis, harnasmannetje, zandspiering, grondels, 
koornaarsvis, zeenaalden, spiering, sprot enz) 
Media Ecology - Direct 
Effects 
14 Pulse is a disaster for biodiversity Media Ecology - Direct 
Effects 
15 Fishers  in  the  southern  North  Sea  have  been  reporting  
that  since  the  industrial  scale  ramping  up  of  electric  pulse  
fishing  in  the  area  they  have  seen  a  drastic  reduction  in  
the  key  target  species,  sole,  cod  and  seabass.  They  are  
also  reportedly  hauling  large  amounts  of  already  dead  fish  
and  observing  dead  shellfish,  starfish  and  small  fish  in  
areas  fished  by  electro  trawlers (southern North Sea = dead 
zone) 
Media Ecology - Direct 
Effects 
37 Shrimp may be killed by pulse trawl: because of the electric 
shock they cannot jump away when the onderpees comes and 
hits them.  
Media Ecology - Direct 
Effects 
47 Electrocution of the marine environment Media Ecology - Direct 
Effects 
48 Electric fishing could damage the environment Media Ecology - Direct 
Effects 
49 Dutch fishermen want to sterilise the sea for ecological reasons Media Ecology - Direct 
Effects 
50 Pulse fishing is dangerous for the ecosystem Media Ecology - Direct 
Effects 
51 Pulse is a weapon of mass destruction Media Ecology - Direct 
Effects 
53 How sensitive is cod outside of the gear for pulse? Meetings Ecology - Direct 
Effects 
54 Between 50 and 70% of large cod that come close to a passing 
electrode at realistic field strengths suffer fractured vertebrae. 
The cracking of their spinal columns through electric shocks 
also creates internal haemorrhages. 
Media Ecology - Direct 
Effects 
55 Are the injuries observed in cod restricted to cod, or potentially 
present in all gadoids?  
Other Ecology - Direct 
Effects 
56 many observations of burn marks, bruises and deformation of 
the skeleton 
Media Ecology - Direct 
Effects 
57 Cod can get heavy cramps leading to breaking backbone Media Ecology - Direct 
Effects 
58 Pulse knocks out all fish and leaves them broken and skinned Media Ecology - Direct 
Effects 
60 More than 50% of cod that had been close to pulse had 
damaged spines.  
Media Ecology - Direct 
Effects 
 40 of 56 | Wageningen Marine Research report C106/18 
Nr Concern Source Category 
61 We  question  the  last  sentence  of  this  point  stating  that  
the  electric  pulse  is  mild  and  that  minimum  disturbance  
occurs.  Evidence  presented  in  peer  reviewed  literature  has  
shown  that  large  gadoid  fishes  which  come  close  to  pulse  
trawls  can  suffer  from  haemorrhages  and  muscular  
contractions  which  cause  breakages  of  the  spine.  
Furthermore,  any  organism  that  comes  into  contact  with  
the  trawl  is  effectively  electrocuted,  this  cannot  described  
as  minimum  disturbance.   
Other Ecology - Direct 
Effects 
62 Fish caught with pulse show burn marks, bruises and 
deformation of the skeleton 
Media Ecology - Direct 
Effects 
66 80% of undersized plaice and sole dies due to the pulse Media Ecology - Direct 
Effects 
84 What is the effect of pulse on organisms on the sea bottom? Meetings Ecology - Direct 
Effects 
86 Could we have a beam trawler with small meshes fishing in the 
wake of a pulse trawler to study the catches?  
Meetings Ecology - Direct 
Effects 
87 Small scale fishers who fish in an area where a pulse trawl has 
been find a desert/graveyard 
Media Ecology - Direct 
Effects 
88 Small scale fishers who fish in an area where a pulse trawl has 
been find a desert/graveyard 
Media Ecology - Direct 
Effects 
89 If a (sole) pulse vessel has been on a fishing ground, for days 
there cannot be fished for shrimp 
Media Ecology - Direct 
Effects 
90 After passage of electric trawls there are no longer worms or 
shrimps. 
Media Ecology - Direct 
Effects 
91 What is the effect of shrimp pulse on all organisms bigger than 
shrimp?  
Meetings Ecology - Direct 
Effects 
101 A statistically significant lower survival rate for ragworm. Media Ecology - Direct 
Effects 
102 Shrimp pulse fishing kills worms (of zagers). Normally a shrimp 
fisher does not catch worms, but in the trace of shrimper WR40 
many dead worms were caught.  
Media Ecology - Direct 
Effects 
112 What is the effect of pulse on seabed organisms? Meetings Ecology - Direct 
Effects 
113 What are the effects of pulse fisheries (incl. illegal net 
adaptations) on the catches of young fish and how does that 
affect the French fisheries? 
Other Ecology - Direct 
Effects 
115 What happens to elasmobranch species assessed so far after 
multiple exposures? 
Other Ecology - Direct 
Effects 
120 More research needed regarding the impact of different 
frequencies and strengths of pulses on movement and 
attraction/avoidance 
Other Ecology - Direct 
Effects 
122 There has to be a comparative study of survivorship between 
traditional beam trawling vs. pulse trawling vs. foil trawling 
without pulse! Just researching pulse trawling makes it difficult 
to compare, which stands at the core of determining whether 
this is a more sustainable method of fishing. 
Other Ecology - Direct 
Effects 
124 What are the impacts of different gear types on different 
benthic habitats. Can pulse fishing have an impact on habitats 
not associated with impact by beam trawling at present? 
Other Ecology - Direct 
Effects 
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Nr Concern Source Category 
126 How can you extrapolate findings from a very resilient species 
like catshark onto other species? (different skin, body, sensor-
morphology and physiology). Emery (1984) discusses the 
different impacts on fish with thicker skins and scales to 
electrofishing.  
Other Ecology - Direct 
Effects 
19 Considerably higher bycatch rates for some species, compared 
to traditional beam trawls with sieve nets 
Media Ecology - 
Discards & 
Bycatch 
20 Pulse fishing is not selective. About 60% of the catch is 
discarded 
Media Ecology - 
Discards & 
Bycatch 
59 Pulses lead to suffering fish and more juveniles in the catch Media Ecology - 
Discards & 
Bycatch 
3 What is the effect of pulse on food for seabass (zandspiering)? Meetings Ecology - Indirect 
Effects 
4 Does the technique transform the ocean into a desert? Media Ecology - Indirect 
Effects 
7 Pulse fishing damages seafloor, young fish, shellfish and 
invertebrates. "massacre under water" 
Media Ecology - Indirect 
Effects 
8 Pulse fishing affects not only the wider marine environment, 
but also threatens juvenile fish and spawning grounds, meaning 
future fish stocks might be jeopardized. 
Media Ecology - Indirect 
Effects 
10 Pulse fishing creates a massacre in the sea and will change the 
seafloor into a desert 
Media Ecology - Indirect 
Effects 
32 Shrimp exposed to electric shocks have a significantly higher 
risk of subsequent infection with a virus 
Media Ecology - Indirect 
Effects 
33 Pulse trawling allows shrimp fishers to operate in clear water 
and during daylight, when shrimp are inaccessible to 
conventional fishing, so this could greatly increase the catch 
rate.  
Media Ecology - Indirect 
Effects 
35 Pulse fishing results in shrimp not returning to the coast - 
shrimp may get disoriented 
Media Ecology - Indirect 
Effects 
36 Sole pulse fishing damages reproduction in shrimp (effects on 
egg carrying shrimp) 
Media Ecology - Indirect 
Effects 
37 Shrimp may be killed by pulse trawl:  because of the electric 
shock they cannot jump away when the onderpees comes and 
hits them.  
Media Ecology - Indirect 
Effects 
38 Negative effects of pulse fishing on shrimp stock Media Ecology - Indirect 
Effects 
39 Studies in freshwater suggest that electric shocks can be highly 
damaging to both fish eggs and fish embryos, but we have no 
idea whether the same effect occurs in salt water.  
Media Ecology - Indirect 
Effects 
40 What is the impact on fish stocks in general, on eggs, juveniles 
or electrosensitive species like rays and sharks 
Media Ecology - Indirect 
Effects 
41 What do we know about the effects on eggs, young fish, worms 
that are food for the fish? 
Media Ecology - Indirect 
Effects 
42 the  technique’s  impact  on  eggs,  juveniles,  plankton,  water  
chemistry  and  electro-sensitive  species  likes  sharks  and  
rays  has  yet  to  be  properly  studied. 
Media Ecology - Indirect 
Effects 
50 Pulse fishing is dangerous for the ecosystem Media Ecology - Indirect 
Effects 
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52 Knowledge gaps on the indirect effects of pulse trawling, such 
as on reproduction, incidence of disease and ecosystem-level 
impacts.  
Other Ecology - Indirect 
Effects 
65 What is the delayed mortality and long-term population effects 
as well as sub-lethal and reproductive effects of pulse trawls? 
What are cumulative effects?  
Other Ecology - Indirect 
Effects 
74 Pulse fishery will remove hiding and recovering places for 
brown shrimp in areas where the fishery for brown shrimp 
takes place.  
Other Ecology - Indirect 
Effects 
84 What is the effect of pulse on organisms on the sea bottom? Meetings Ecology - Indirect 
Effects 
85 There  is  a  lack  of  research  available  on  the  impact  of 
pulse trawling  on ecological  processes  of  the  seafloor  
community,  such  as  nutrient  cycling, microbial  assemblages  
and  biogeochemistry.   
Media Ecology - Indirect 
Effects 
91 What is the effect of shrimp pulse on all organisms bigger than 
shrimp?  
Meetings Ecology - Indirect 
Effects 
111 What is the effect of pulse on shrimp reproduction?  Meetings Ecology - Indirect 
Effects 
112 What is the effect of pulse on seabed organisms? Meetings Ecology - Indirect 
Effects 
115 What happens to elasmobranch species assessed so far after 
multiple exposures? 
Other Ecology - Indirect 
Effects 
117 What are the long-term effects of electric currents, associated 
with pulse trawling, on elasmobranchs' ability to geolocate? Is 
it throwing sharks off their migratory route? 
Other Ecology - Indirect 
Effects 
118 What is the overall long-term impact on elasmobranchs' 
sensor-physiology (analogous problems surrounding cabling 
around offshore wind parks etc.)? 
Other Ecology - Indirect 
Effects 
119 What is the impact of pulse fishing on the food source of 
elasmobranchs? If shellfish for example get pulsed on 
numerous occasions within a short time period, what is the 
impact on them? 
Other Ecology - Indirect 
Effects 
121 What is the impact of the animals that are not directly pulsed, 
but still exposed in surrounding waters? 
Other Ecology - Indirect 
Effects 
124 What are the impacts of different gear types on different 
benthic habitats. Can pulse fishing have an impact on habitats 
not associated with impact by beam trawling at present? 
Other Ecology - Indirect 
Effects 
125 Snyder (2003) looked at the internal injuries to fish by 
electrofishing that were not externally obvious, he also stated 
that electrofishing over spawning grounds can harm embryos. 
Would pulse fishing impact on the egg cases and development 
of juvenile rays if they were exposed to electrical current as 
they cannot move away from the approaching fishing gear?   
Other Ecology - Indirect 
Effects 
127 What are long term effects on fish reproduction and functioning 
of the seafloor habitat? Long term monitoring is needed 
Other Ecology - Indirect 
Effects 
63 There  is  a  complete lack  of  controlled field  research  to  
know  if  lab  findings  can  be  applied  to  real  world  
conditions. 
Media Ecology - 
Laboratory vs 
field 
43 Catch of pulse fishers is of poor quality, stressed and often with 
hematomes. Fish cannot be used in kitchen. 
Media Fish Quality 
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44 >60% of the sole landed at Urk’s auction is laded by pulse. Up 
to 40-58 cents more per kilo (except for the largest specimen). 
Pulse-caught sole looks better and is thicker. 
Media Fish Quality 
45 The quality of fish caught by electric trawlers is perhaps less 
bad than that of conventional beam trawlers but it remains low 
compared to the quality of fish caught by artisans. 
Media Fish Quality 
15 Fishers  in  the  southern  North  Sea  have  been  reporting  
that  since  the  industrial  scale  ramping  up  of  electric  pulse  
fishing  in  the  area  they  have  seen  a  drastic  reduction  in  
the  key  target  species,  sole,  cod  and  seabass.  They  are  
also  reportedly  hauling  large  amounts  of  already  dead  fish  
and  observing  dead  shellfish,  starfish  and  small  fish  in  
areas  fished  by  electro  trawlers (southern North Sea = dead 
zone) 
Media Fleet Behaviour - 
Competition 
21 What is the difference in catch efficiency between traditional 
beam trawlers and pulse trawlers? 
Meetings Fleet Behaviour - 
Competition 
22 Can lower sole catches by fishers using passive gear be 
explained by increased efficiency of pulse fishers?  
Meetings Fleet Behaviour - 
Competition 
23 Plaice and dab catch by gill netters reduced drastically in last 2 
years: could this be because the bottom is not trawled anymore 
(as by beam trawl) or is the pulse fishery too effective?  
Meetings Fleet Behaviour - 
Competition 
70 3/4 of the Dutch sole is caught with pulse Media Fleet Behaviour - 
Competition 
92 Pulse trawl fishing brings small-scale fishers to their knees 
(economically). 
Media Fleet Behaviour - 
Competition 
93 Fish are monopolized by a few industrial fishers Media Fleet Behaviour - 
Competition 
94 Technical innovation would induce the sacrifice of many 
fishermen to compensate for the efficiency gains of pulse 
vessels 
Media Fleet Behaviour - 
Competition 
95 A ban on pulse fishing would be a social disaster for Dutch 
fishers: 60 fishers would lose their permit and their investment 
of 3 tons of euros 
Media Fleet Behaviour - 
Competition 
96 If most sole off the coast of northern France is caught by Dutch 
fishers, this would endanger the existence of the local fishery 
Media Fleet Behaviour - 
Competition 
97 Because of Dutch pulse fishers and their illegal activities in the 
Channel, sole catches in the area have decreased with 43% 
between 2013-2017. 
Media Fleet Behaviour - 
Competition 
106 Fishers state that an area fished by pulse fishers is a dead 
zone. How come after the weekend the same pulse fishers have 
good catches in that same area?  
Meetings Fleet Behaviour - 
Competition 
107 Could overfishing in the Channel reduce the influx of sole 
towards the southern North Sea?  
Meetings Fleet Behaviour - 
Competition 
114 What is the effect of the pulse fisheries in the 'Belgian waters' 
on the catches of French and Belgian small-scale fishers in the 
most southern North Sea? 
Other Fleet Behaviour - 
Competition 
26 Electric fishing allows boats to catch flatfish on muddy bottoms, 
which is difficult with conventional beam trawling, so it is likely 
to spread fishing damage into some of the few areas that were 
not previously being repeatedly wrecked 
Media Fleet Behaviour - 
Displacement 
27 Pulse fishing is a strong competitor: vessels can fish on 
grounds where beam trawlers could not go. 
Media Fleet Behaviour - 
Displacement 
28 Lighter pulse vessels can fish in areas which before were only 
accessible by small-scale fisheries 
Media Fleet Behaviour - 
Displacement 
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29 The impact of fishers moving into previously un-trawled muddy 
grounds around the mouth of the Thames Estuary is also 
under-studied.  
Other Fleet Behaviour - 
Displacement 
30 The  activity  is  also  expanding  into  areas  of  softer  ground  
not  traditionally fished  by  towed  gear,  potentially  
increasing  the  footprint  of  beam  trawling  in  the  North  
Sea  and  causing  gear  conflicts  and  anecdotal  local  
depletion of  fisheries  resources  in  inshore  UK  and  French  
fisheries.  
Media Fleet Behaviour - 
Displacement 
31 Did fishing intensity increase: more pulse fishing than tickler 
chain fishing in a coastal Belgian area?  
Other Fleet Behaviour - 
Displacement 
123 Does pulse trawling allow fishermen to exploit new habitats 
that are not accessible to traditional beam trawling?  
Other Fleet Behaviour - 
Displacement 
5 Increasing efficiency and increasing environmental impact 
(about fisheries in general, but also specifically about pulse) - 
fear for overfishing 
Media Management 
6 Pulse fishing could lead to overfishing Media Management 
9 Pulse fishing is decimating stocks in UK waters Media Management 
12 The Dutch have ravaged the sea and there are no more fish. 4-
5 years are needed to get the fish back at the French coast 
Media Management 
38 Negative effects of pulse fishing on shrimp stock Media Management 
64 It is unclear whether the current legislative framework is 
sufficient to avoid the deployment of systems that are 
potentially harmful for some marine ecosystem components 
(e.g. cod) 
Other Management 
67 Lack of control concerning development of pulse fishing Media Management 
68 The number of vessels using pulse has been totally uncontrolled  Media Management 
69 Pulse fishers do not comply with quota Media Management 
76 Europe is using 'scientific research' as an excuse to kill marine 
life by trawling 
Media Management 
77 Fishing with 84 vessels is no experiment, it is an industrial 
scale 
Media Management 
78 The problem is that many fishing vessels are not scientifically 
monitored. They only tried the method without gaining data. 
Media Management 
79 Dutch pulse fishers were fishing commercially under the 
disguise of science 
Media Management 
80 Dutch government played tricks to get more permits Media Management 
81 What Japan does with whaling, the Dutch do with pulse fishing Media Management 
82 About 100 Dutch cutters fish for so-called ‘scientific' ends Media Management 
83 84 vessels equipped with pulse instead of 15 Media Management 
100 The EU and NL have  provided  the  Dutch  fleet with €5.9  
million  since  2015 
Media Management 
103 Why did it take so long to start research on pulse effects? Meetings Management 
104 Is shrimp pulse more efficient than the traditional shrimp trawl? Meetings Management 
109 Why is there a prohibition of pulse fishing in China? Meetings Management 
75 Electrocuted fish float up to the surface and are caught in the 
net 
Media Presentation 
71 What does the voltage of pulse do to the catch?  Meetings Pulse 
Characteristics 
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72 Which are the key pulse characteristics and thresholds below 
which there is no evidence of significant long-term negative 
impact on marine organisms and benthic communities? 
Other Pulse 
Characteristics 
73 What are the pulse parameters used during fishing operations?  Other Pulse 
Characteristics 
105 Does fishing speed of a pulse vessel change over the years? Meetings Pulse 
Characteristics 
116 Is it possible for a skipper to change the pulse settings? Other Pulse 
Characteristics 
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Annex 4 List of questions gathered by 
ISAC 
(Rephrased) questions resulting from the inventory by the International Scientific Advisory 
Committee, organised by category: bycatch, ecosystem, management and socio-economics.  
 
In each category the order of rows is based on the number of votes given to the question by 
stakeholders (n=12). Stakeholders were requested to participate in a voting procedure, to establish a 
ranking in questions. For each of the question categories a limited number of votes was permitted 
(shown below with the total number of questions given in []):  
 
• Bycatch = 4 votes [14] 
• Ecosystem = 11 votes [38] 
• Management = 3 votes [10] 
• Socio-economic = 3 votes [11] 
 
A total of 12 respondents participated in the ranking exercise: 
 
• Commercial fishers: 4 
• Recreational fishers: 1 
• eNGO: 3 
• Research Scientists: 1  
• Process/retail: 1  
• Government: 2  
 
Stakeholder Questions Category Votes # 
What is the mortality of the different target and by-catch species that have 
been in contact with the gear but have escaped, for either gear type? Bycatch 8 
What are the effects on non-target, non-commercial fish species from all 
types of pulse trawling?  (For example effects on sandeel, gobies, 
dragonets, elasmobranchs or other characteristic species in areas that are 
pulse fished?) Bycatch 8 
How does the mortality risk for target and non-target species change when 
the pulse characteristics are altered, what are the optimum characteristics 
of the pulse to enable commercial catches while minimising impacts? Bycatch 7 
What is the physiological impact on fishes caught by the Pulse trawl but 
that then escape the net? Is predation risk increased for these fish in the 
short to medium term and are their long-term effects of spawning 
potential? Bycatch 6 
What is the quantity of dead discarded and escaped flatfish generated by 
pulse trawlers during normal commercial practice and what is the impact of 
this on other fisheries (there is considerable stakeholder interest in 
whether the ad hoc occurrences of substantial quantities of 
dead/decomposing flatfish witnessed by inshore trawlers and netters is 
attributable to the nearby operations of pulse trawlers)? Bycatch 5 
What is the impact of the pulse trawl on sole juveniles (and other species)?  Bycatch 3 
Do different sizes and species of fish respond differently to the electrical 
pulses (i.e. have higher or lower catchability and mortality)? Bycatch 3 
What are the direct effects of pulse gear on elasmobranches i.e. 
mortality/stress response/disturbance Bycatch 2 
Electrical barriers have been used as a fish deterrent (i.e. power plant 
inlets) – would a similar effect of a round fish deterrent be in evidence 
during the pulse trawling operation? Bycatch 2 
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When using pulse technology commercially, what are the physical 
characteristics of the pulse that can be modified [legally], and how does 
modifying the pulse characteristics affect catch performance?  Bycatch 1 
Does the number of small cod that pass into the net and out through the 
meshes of the net differ between pulse and the traditional trawl? Bycatch 1 
Does pulse trawling change mesh selectivity (increase or decrease selection 
parameters L50% and SR) of the codend for target and bycatch fish-
species? Bycatch 1 
What explains the cause of the initial positive findings in pulse trawl studies 
compared with less positive results in the more recent studies? 
Bycatch 1 
What are the effects of pulse fishing on under-sized cod when measured in 
field experiments using net covers to retain the cod? Bycatch 0 
What are the long-term effects on populations of plants and animals living 
in and on the seabed (including mortality over longer time, reproduction, 
juvenile stadia and growth) in areas that have a been exposed to pulse 
fishing for years? Ecosystem 
7 
Are there potential effects of cumulative exposure to pulse DC, and what 
are the effects of cumulative exposure specifically on benthos and on 
eggs/larvae (with initial focus on commercial fish species)?   Ecosystem 
6 
What are the long-term effects of repetitive sub-lethal exposure to pulse 
trawling to benthic and (epi)benthic microbiota?Focused on the effects of 
the electric component of the pulse trawl (so not the physical disturbance) Ecosystem 
6 
What are effects of electric pulses on species with electro-receptor organs, 
both from a single trawl and cumulatively? Ecosystem 
6 
What is the effect of pulse gear on elasmobranch, specifically on skates, 
and other Endangered Threatened and Protected species? 
Ecosystem 
6 
What is the effect of encountering a pulse trawl on escapees (fish coming 
into contact with the gear but not fished up)? 
Ecosystem 
6 
What types of North Sea environments are the most vulnerable to pulse 
fishing? Ecosystem 
6 
What are the consequences of long term effects of repetitive sub-lethal 
exposure of (epi)benthic microbiota for the food web? Ecosystem 
5 
What are the effects of pulse trawling on eggs, larvae and juveniles 
residing in and around the benthos?Focused on the effects of the electric 
component of the pulse trawl (so not the physical disturbance) Ecosystem 
5 
What is the effect of pulse fishing on different sizes of cod, including 
juveniles, especially when fishing in areas containing many cod (northern 
North Sea)? Ecosystem 
5 
How do the ecosystem effects of pulse trawling compare with that of 
traditional methods? Ecosystem 
5 
What are the effects on benthic invertebrate fauna in areas that are pulse 
fished?(for example infauna such as polychaetes or bivalves as well as 
mobile epifauna such as crab species) Ecosystem 
4 
What is the mid to long term Impact on benthic communities of pulse 
trawls? Ecosystem 
4 
What is effect of pulse trawling on the interaction between benthic and 
pelagic habitats? Ecosystem 
4 
What are the effects of electric pulses on the biogeochemistry of the water 
column?  Ecosystem 
4 
What are the effects of electric pulses on larvae and juveniles residing in 
and around the benthos, both from a single trawl and cumulatively? Ecosystem 
4 
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Is pulse trawling less impacting on the marine ecosystem than traditional 
beam trawling?  Ecosystem 
4 
What type of impact can pulse fishing have on the functioning of 
ecosystems? Ecosystem 
4 
What is the influence of pulse-trawling on invertebrates, particularly all life-
history stages of Crangon crangon? Ecosystem 
3 
By how much does pulse trawling reduce or increase the mortality of 
benthic organisms in the sediment, depending on habitat type, compared 
to regular beam trawling? Ecosystem 
3 
How do the (potential) effects of pulse trawling on epi(benthic) microbiota 
and associated consequences to biogeochemistry and the food web 
translate into effects on fish stocks? Ecosystem 
3 
What is the mpact of pulse trawls on local biogeochemistry? Ecosystem 3 
Does pulse fishing have a chemical impact on benthic ecosystems? Ecosystem 3 
What is the impact on larvae and eggs of sole (survival rate after the 
passage of the pulse trawl)? Ecosystem 
3 
Is the recruitment of juvenile sole linked to the occurrence of pulse 
trawling? Ecosystem 
3 
What are the effects on the fish that are exposed to the electric pulses but 
not caught in the pulse trawl net? Ecosystem 
3 
How can pulse trawling be improved to produce more environmentally 
friendly impacts? Ecosystem 
3 
What are the consequences of long-term effects of repetitive sub-lethal 
exposure of (epi)benthic microbiota to biogeochemistry?   Ecosystem 
2 
What are the immediate and medium-term effects of pulse gear on the 
biogeochemistry of the area swept? Ecosystem 
2 
What is the response of Ichthyoplankton and other Zooplankton to the 
exposure by a range of pulse parameters representative for the commercial 
pulse trawls? Ecosystem 
2 
What are the differences in terms of noise generation between pulse and 
other fishing gears and are they significant in comparison to other sources 
of noise? Ecosystem 
2 
What are the effects of pulse gear on invertebrate infauna and epifauna? 
 e.g. mortality/disturbance? Ecosystem 
1 
What are the effects of electric pulses on microbenthos, both from a single 
trawl and cumulatively? Ecosystem 
1 
What are the effects and persistence of effects of pulse fishing on the bio-
geochemistry of the swept area of sediment? Ecosystem 
1 
Is it possible to map the overlap of pulse trawl activity and sole habitats at 
different functional stages of the life cycle? Ecosystem 
1 
What is the impact of pulse trawling on species protected within MPAs? Ecosystem 1 
To what extent can the results of the research on ecological impact of 
flatfish pulse trawling can be transferred to shrimp beam trawling ? Ecosystem 
1 
  What effect does commercial pulse trawl operation have upon site fidelity 
and life history characteristics of commercially important thornback ray 
(Raja clavata) stocks within the Thames Estuary, UK?  (with specific regard 
to their electro-detection ability and site fidelity within preferential feeding, 
reproductive, spawning and nursery grounds) Ecoystem 
0 
Pulse gear is lighter than conventional gear this has caused a displacement 
into other areas (inshore), is there a way to research detrimental effects 
that this has had afterwards? Management 
6 
How has the distribution and intensity of the beam trawl fishery changed 
since the advent of pulse fishing ? Management 
5 
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What are the trends in the distribution and frequency of this gear since its 
introduction?  (For example has and will the swept area increase or 
decrease, how many more or fewer vessels will pulse fishing in the coming 
years, bearing in mind changes in efficiency and limitations of TACs?) Management 
5 
Does science indicate the need for specific controlled frequency parameters 
outside of the original EU voltage limit? Management 
5 
How is the ability to alter pulse characteristics best regulated? Management 4 
How can we prevent/control an increase in fishing effort and fishing 
mortality using pulse trawl? Management 
4 
How will Netherland ensure that the voltage, not at any time exceed 60 
volts? Management 
4 
Where a fishing vessel may work at higher than allowed voltages (even at 
extremes) can this be shown to increase (or otherwise) vessel catch rates? Management 
1 
How will Netherland monitor and ensure that no powered pulse fishing is 
carried out north of 55 degrees? Management 
1 
Are there wishes to expand the pulse area to the north (north of 55 
degrees)? Management 
1 
How can experimental fisheries be regulated in such a way that a new 
fishery is truly experimental until it is proven to not have detrimental 
effects? 
Socio-
economic 
8 
How have different stakeholders been affected by the transition of the 
Dutch fleet to pulse fishing? (social and economic study on the relative 
losses and gains of different groups of European stakeholders, who lost 
something and who gained something, in other words: how did pulse 
fishing change the distribution of rights and resources?). (This question is 
useful in order to better understand why pulse fishing is such a politically 
sensitive topic and maybe this helps to think of solutions to also make the 
people benefit who feel they lost something). 
Socio-
economics 
6 
How much more or less efficient is the pulse trawling than beam trawling? 
(For example has there been an increase or decrease in the ‘hours fished : 
tonnes of target fish caught’ ratio with pulse fishing) 
Socio-
economics 
4 
How does the impact in terms of biodiversity loss and CO-2 emission per kg 
of fish caught by a pulse vessel compare to the impact per kg of the same 
fish species caught by other commonly used fishing gears (and maybe 
experimental fishing gears that could be used in the near future)? 
Socio-
economics 
4 
What would be the consequences of a ban on pulse fishing for employment 
opportunities in the entire production chain (producers of the pulse 
technique, cooperation’s, fishing sector, fish auction, fish traders, retail, 
etc.)? 
Socio-
economics 
3 
When valuing the impact on marine habitats and the fuel efficiency, how 
does the balance look like for pulse trawling compared with tickler chain 
trawling? 
Socio-
economics 
3 
Who are the consumers of fish that is produced by the Dutch pulse fishing 
sector? What alternative food products would these consumers have in 
case of a ban on pulse fishing? (in terms of nutritional value and 
accessibility) 
Socio-
economics 
2 
What is the energy-efficiency (litres of fuel/kg catch of target species) of 
pulse trawling compared to regular beam trawling? 
Socio-
economics 
2 
How does the impact, in terms of CO-2 emission and biodiversity loss, of 
the animal proteins produced by the pulse trawl compare to the impact of 
the production of other animal proteins (i.e. chicken, beef, pork, 
aquaculture seafood). 
Socio-
economics 
2 
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To what extent is the current situation with pulse fishing on shrimp harmful 
for the image regarding pulse fishing in general - and perhaps a menace 
for the flatfish pulse - since studies indicate that the impact of the shrimp 
pulse is less then the flatfish pulse? 
Socio-
economics 
1 
Is applying the pulse trawl a cost-efficient measure to fulfil the obligations 
of the MSRL? What costs and benefits (in monetary terms) are involved 
when using the pulse trawl? 
Socio-
economics 
1 
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Annex 5  Summary table of studies on 
pulse fisheries 
This summary table containing an overview of the type of studies that have been carried out on pulse 
fishing is based on Annex 4 of the ICES WGELECTRA report 2018. The results on pulse fishing for ensis 
are not included in this table.  
 
ICES 2018. Report of the Working Group on Electrical Trawling (WGELECTRA). 17–19 April 2018, 
IJmuiden, the Netherlands ICES CM 2018/EOSG:10. 155 pp. 
 
Subject  Type of pulse fishing 
 Various Brown shrimp Flatfish 
Catch composition  Catch efficiency 
Bycatch 
Catch efficiency 
Bycatch 
Fishing effort   Trends overall effort 
Fishing intensity vs. 
exposure of organisms 
Local competition 
Fuel costs 
Mechanical impact  Seabed disturbance Seabed disturbance 
Discard survival   (Delayed) Mortality and 
vitality of sole, plaice and 
dab 
Effect of the pulse field 
on: 
   
Cod  Swimming behaviour 
Spinal fractures 
Histological examination 
Reproduction 
Mortality of embryos, 
larvae and juveniles 
Spinal fractures various 
length classes 
Whiting   Spinal fractures 
Seabass   Spinal fractures 
Plaice  Swimming behaviour  
Sole Mortality 
Injuries (macro and micro) 
Swimming behaviour 
Reproduction 
Mortality of embryos and 
larvae 
 
Dab Injuries (macro and micro) 
Skin ulceration 
 Injuries 
Catshark  Prey detection Mortality 
Injuries 
Prey detection 
Reproduction 
Lesser spotted dogfish   Behaviour 
(Delayed) Feeding 
behaviour 
(Delayed) Injuries 
(Delayed) Mortality 
(Delayed) Egg production 
Bullrout & Armed bullhead  Behaviour 
Spinal fractures 
Macrospocic lesions 
Microscopic lesions 
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Subject  Type of pulse fishing 
 Various Brown shrimp Flatfish 
Swimming crab   Behaviour 
Hermit crab Behaviour  Behaviour 
European green crab   Behaviour, Food intake & 
survival 
Common prawn Behaviour   
Brown shrimp  Behaviour 
Direct mortality 
Delayed mortality 
Injuries 
Egg carrying 
Behaviour 
Mortality 
Injuries 
Moulting rate 
Egg loss 
Delayed survival and 
lesions 
Viral infections 
Echinodermata Behaviour  Behaviour 
Survival 
Polychaetes  Delayed mortality Behaviour 
Survival 
Delayed survival and 
lesions 
Bivalbes Behaviour  Behaviour 
Survival 
Whelk Behaviour   
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Annex 6 Sustainability score card: 
comparison pulse trawl versus 
tickler chains 
Preliminary assessment of the contribution of the pulse trawl to improve the sustainability of the sole 
trawl fisheries by reducing the adverse impact on the environment, benthic ecosystem and marine 
organisms, and the consequences for the sustainable management of commercial stocks and socio-
economy. The colour code shows whether the pulse trawl is an improvement (green) or deterioration 
(red) compared to the tickler chain trawl. The intensity of the colour reflects the degree of support and 
uncertainty. 
 
Rijnsdorp, A.D., 2018. Preliminary assessment of the reduction of the ecological and environmental 
impacts of the tickler chain beam trawls by pulse trawls in the North Sea fishery for sole and plaice. 
Brief report Wageningen Marine Research, reference 1802455 AR-bc. 
 
 Impact of 
pulse trawl 
relative to 
tickler 
chain trawl 
Strength of 
support 
(1=proven; 
2=indicative 
3=inferred) 
Uncertainty 
1=low 
2=medium 
3=high 
Comment Source 
Environment 
CO2 emissions 46% lower 1 1 Due to lower fuel 
consumption 
Turenhout et al 
(2016) 
 
Seafloor 
disturbance 
~50% lower 1 1 Due to lower towing 
speed and reduced 
penetration in seabed 
Polet et al (2017); 
Depestele et al 
(2016, 2018) 
 
Pollution Reduced 3 1 Due to lower towing 
speed and lighter gear 
the wear of the gear is 
reduced 
 
 
Benthic ecosystem 
Impact on 
benthic biomass 
~50% lower 1 2 Due to lower towing 
speed and reduced 
penetration in seabed the 
mortality of mechanical 
disturbance is reduced 
Polet et al (2017); 
Depestele et al 
(2016, 2018) 
 
Ecosystem 
functions 
improved 2 2 Logical consequence from 
the above 
 
 
Marine organisms 
Fractures / 
haemorrhages 
due to electrical 
Increased  1 1 In cod (9%) and whiting 
(2%) but not in flatfish. 
The incidence rate is un-
Van Marlen et al. 
(2014);  
De Haan et al 
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Comment Source 
pulse  certain ( small sample 
size) 
Cod, whiting relative 
small proportion of total 
catch 
(2016); Soetaert et 
al (2016a, 2016b) 
Fractures / 
haemorrhages 
due to catch 
process 
reduced 2 2 Lower towing speed and 
cleaner catch 
Uhlman et al (2016) 
Skin lesions / 
scale loss 
reduced 2 2 Lower towing speed and 
cleaner catch 
Uhlman et al 
(2016); Schram & 
Molenaar (2018); 
van Beek et al 
(1990) 
 
Discard survival improved 1 1 Lower towing speed and 
cleaner catch. Only in 
roundfish pulse may 
increase mortality due to 
spinal fractures 
(uncertain) 
Van der Reijden et 
al (2017); Schram & 
Molenaar (2018)  
Development and 
growth eggs and 
larvae 
No or small 
adverse  
effect 
2 2 Experiments with cod and 
sole  
Desender et al. 
(2017b); Desender 
(2018) 
 
Mortality of 
invertebrates 
No, or small 
adverse effect 
2 2 Few experiments Soetaert et al 
(2015, 2016c) 
 
Behaviour No effect 2 2 catshark Desender et al 
(2017a) 
Management of commercial stocks 
Species 
selectivity 
More sole 1 1 Increased catch rate of 
sole relative to other 
species 
ICES (2017a) 
 
Size selectivity No effect on 
size 
selectivity 
2 2 Conflicting evidence from 
comparative fishing trials 
ICES (2017a) 
 
Discards (fish) Reduction in 
discards 
relative per 
kg sole 
3 3 Inferred from higher 
selectivity of sole 
 
 
Discards 
(benthos) 
Substantial 
reduction 
1 1  ICES (2017a) 
 Wageningen Marine Research report C106/18 | 55 of 56 
 Impact of 
pulse trawl 
relative to 
tickler 
chain trawl 
Strength of 
support 
(1=proven; 
2=indicative 
3=inferred) 
Uncertainty 
1=low 
2=medium 
3=high 
Comment Source 
 
Risk of 
overfishing 
No effect 1 1 TAC restrict fishing effort 
North Sea flatfish 
fisheries 
ICES (2017b, 
2017c) 
Socio-economic 
Competition with 
other fishing 
fleets 
increase 1 1 If fishers exploit the same 
grounds 
Sys et al (2015); 
Rijnsdorp et al 
(2008)  
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Visitors’ address 
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 Wageningen Marine Research is the Netherlands research institute 
established to provide the scientific support that is essential for developing 
policies and innovation in respect of the marine environment, fishery 
activities, aquaculture and the maritime sector. 
 
Wageningen University & Research: 
is specialised in the domain of healthy food and living environment. 
 
The Wageningen Marine Research vision 
‘To explore the potential of marine nature to improve the quality of life’ 
 
The Wageningen Marine Research mission 
• To conduct research with the aim of acquiring knowledge and offering 
advice on the sustainable management and use of marine and coastal 
areas. 
• Wageningen Marine Research is an independent, leading scientific 
research institute 
 
Wageningen Marine Research is part of the international knowledge 
organisation Wageningen UR (University & Research centre). Within 
Wageningen UR, nine specialised research institutes of the Stichting 
Wageningen Research Foundation have joined forces with Wageningen 
University to help answer the most important questions in the domain of 
healthy food and living environment. 
 
 
